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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,2,5,6 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Wong (U.S. Patent 5,506,699 A). 

Regarding claim 1 , Wong discloses a method of enhancing an image, 
comprising: 

smoothing (fig. 2, num. 20) the image (fig. 2, label "Ym,n) to produce a smoothed 
image (Fig. 2, label T(Ym,n)); and 

performing low pass filtering (fig. 3, num. 26) on the smoothed image (fig. 3, 
num. 24 or fig. 2) to produce an enhanced image (fig. 3, label "GRAY SCALE IMAGE"). 
Wong states," In a preferred embodiment, errors generated during either a halftoning 
process or an inverse half-toning process are removed and a high quality gray scale 
image is constructed by using a pipeline of stages, with each stage having both low 
pass filtering and non-linear statistical smoothing (col. 3 lines 2-7)." 

Regarding claim 2, Wong discloses the method of claim 1, wherein smoothing 
comprises: 

applying a two-dimensional filter to a pixel in the image (A 3 by 3 window with a 
central pixel is used at col. 5 lines 25-27 and col. 6 lines 27,28).; 



Application/Control Number: 09/855,292 Page 3 

Art Unit: 2621 

storing a pixel processed by the two-dimensional filter in the smoothed image 
(Wong states," The superscripts "old" and "new" refer to the value of the center pixel 
before and after, respectively, each statistical smoothing process along the pipeline of 
FIG. 3 (col. 5 lines 45-47)."). Therefore old values of the central pixel are used to 
compute new central pixels according to the equation located in col. 5 lines 38- 
44; and 

repeating storing and applying for one or more other pixels in the image. Wong 
states," The operation is repeated on a pixel-by-pixel basis over the entire image, 
wherein the window that defines neighborhood "slides" across the image (col. 5 lines 
47-50)." 

Regarding claim 5, Wong discloses the method of claim 1 , further comprising 
detecting an edge in the smoothed image (Wong uses a variance formula for 
determining edges at col. 6 lines 12-15.); 

wherein low pass filtering is performed only on non-edge areas of the smoothed 
image (Wong states,"... the purpose of the low pass filter at each stage is to remove 
the... unwanted high frequency components that are generated by the non-linear 
smoothing process... The low pass filter may be a halfband filter to avoid overly blurring 
the reconstructed image (col. 5 lines 13-18)." Furthermore, Wong states,"... [The] 
smoothing operation provides a gray scale image without overly blurring the image at its 
edges (col. 6, lines 18-20).") Therefore, the low pass filter operates only in regions that 
will be blurred by the smoothing operation. 
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Regarding claim 6, Wong discloses the method of claim 5, wherein detecting the 
edge comprises applying an edge filter to the smoothed image. (A neighborhood of 
pixels within the stage of filters of figure 3, numeral 22 and 24 are used with a central 
pixel in the window that is used to detect the edge at col. 5 lines 25-27 and col. 6, lines 
12-15.) 

Regarding claim 9, Wong discloses a method of performing inverse halftoning 
(Wong states," With reference to FIG. 2, a stage of a pipeline apparatus for inverse 
halftoning is shown (col. 5, lines 6,7).") on a halftoned image (The output of figure 1, 
label:"b subscript m,n" is a halftone image (col. 4, line 51) that is used as an input for 
figure 2, label: "y subscript m,n" at col. 5, lines 4-6.) and the additional elements that 
were addressed in claims 2 and 5. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wong 
(US Patent 5,506,699 A) and in view of Seidner et al. (US Patent 5,333,064 A). 

Regarding claim 4, Wong teaches the use of a cut-off frequency for low-pass 
filtering at col. 5 lines 19-23. 

Wong does not teach a low-pass filter having a sharp high-frequency cut-off. 
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However, Seidner et al. does teach, in the filed of endeavor of desrceening or 
inverse halftoning, a Hamming filter that can be used for screen removal at col. 3 lines 
58-62. According to the instant application a Hamming filter includes a sharp cut-off 
frequency. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify the low-pass filter of Wong with the teaching of Seidner et al.'s 
Hamming filter because the Hamming filter can perform calculations "on-the-fly" at col. 3 
lines 54-57. Therefore the filter calculations can continue without stopping the 
calculation process in order to change a filter parameter at col. 3, lines 56-58 . 
5. Claims 3,7,8,10-13,15-23 and 25-30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Wong (US Patent 5,506,699 A) and in view of Fan (US Patent 
5,027,078 A). 

Regarding claim 3, Wong teaches all the elements of claim 3, which are 
addressed in claim 2 above, except for the additional element of using a one- 
dimensional filter. 

However, Fan does teach, in the field of endeavor of unscreening, a one- 
dimensional filter from col. 5, line 50 to col.. 8 line 7. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to use Fan's one-dimensional filter as a modification to Wong's two- 
dimensional filter because Fan teaches that a one-dimensional and two dimensional 
filter are "equivalent^ implemented (col. 8, line 39)." 
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Regarding claim 7, Wong does not teach applying a median filter to the 
enhanced image, but Wong does suggest later image processing as indicated in figure 
3, num. 28. 

According to the specification at page 8, lines 19-21: "The median filter may also 
be an NXN filter, which is applied in the manner described above...", Wong does teach 
the use of applying a median filter. Therefore the low pass filter of Wong is a median 
filter, which "are conventionally used in the art of inverse halftoning, so that the 
configuration of the filters is readily understood (col. 5 lines 21-23)." However, Wong 
does not teach applying the low pass filter to an enhanced image. 

Additionally, Wong does not teach the remaining portions of claim 7. 

However, Fan does teach the remaining portion of claim 7 of applying an 
averaging filter or "optional smoothing process" to the enhanced image or 
"reconstructed continuous tone image" at col. 8 lines 19-31.; 

wherein the averaging filter is designed to reduce artifacts on the enhanced 
image (Using figure 1, Fan states, "An optional smoothing process, block 22, may be 
employed to eliminate the coarse quantization artifacts caused by the original halftoning 
process (col. 2 line 64-67)."). 

Claim 8 has been addressed in claim 5 above. 

Claim 10 has been addressed in claims 7 and 8 above. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to use Wong's teaching of a later image processing stage and the use of 
the low pass filter for inverse halftoning with Fan's optional smoothing as the later stage 
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of Wong, because further smoothing "may be employed to eliminate the coarse 
quantization artifacts... These artifacts are evident within the... areas of the logic filter 
continuous tone output image (Fan, from col. 2, line 64 to col. 3 line 1)." 

Regarding claims 11-13 and 15-18, which are similar to claims 1-3 and 5-8, 
respectively, except for requiring an article comprising a machine-readable medium that 
stores machine-executable instructions for enhancing an image. 

Wong does not teach the article as required by claims 11-13 and 15-18, but 
teaches an algorithm that can be used with inverse halftoning as prior art at col. 1 , lines 
60-67. 

However, Fan does teach the use of an algorithm for unscreening or inverse 
halftoning at col. 2, lines 54,55. 

Claims 19 and 20 have been addressed in claims 9 and 10 above except for 
requiring the article which was addressed in claims 11-13 and 15-18 above. 

Claim 21 was addressed in claim 1 above except for requiring an apparatus 
(Wong, fig. 3 teaches an apparatus) comprising: 

Wong does not teach the additional elements of claim 21 . 

However, Fan does teach a memory that stores executable instructions (Fig. 3A 
is an algorithm that has a memory located at numeral 210.); and 

a processor that executes the instructions (Fan, figure 1 shows "major 
processing blocks" that would inherently be used by a processor at Fan, col. 2, line 54). 

Claims 22,23,25,26,27 and 28 have been addressed in claims 2,3,5,6,7 and 
8 above, respectively. 
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Regarding claim 29, Wong discloses an apparatus (Fig. 3) and the additional 
elements were addressed in claims 9 and 21 above. 
Claim 30 was addressed in claim 10 above. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to use the algorithm of Fan to modify Wong's invention with the teaching 
of an inverse halftoning algorithm in the prior art because "a flexible unscreening 
algorithm capable of incorporating additional functionality so as to enable customization 
of the unscreening process according to the output effects desired, for example, 
modification of the tonal reproduction curve (TRC) used to produce the continuous tone 
output image (Fan, col. 2 lines 6-12)." 

6. Claims 14 and 24 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wong (US Patent 5,506,699 A) and in view of Fan (US Patent 5,027,078 A) as applied 
to claims 1 1 and 21 above, and further in view of Seidner et al. (US Patent 5,333,064 



7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Zhang et al. (US Patent 6,201 ,61 3 B1 ) is pertinent as teaching a method of 
enhancing an image using a low pass filter at col. 1 , lines 32-35. 

Sorimachi et al. (US Patent 5,166,810 A) is pertinent as teaching a method of a 
low pass filter that smooths images for enhancement at col. 2 lines 38-44. 



A). 



Claims 14 and 24 have been addressed in claim 4 above. 



Conclusion 



* • 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dennis Rosario-Vasquez whose telephone number is 
703-305-5431. The examiner can normally be reached on 9-5. 
8. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Boudreau can be reached on 703-305-4706. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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